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*i. WbM-JI-fctlfcMJBl: <DBIi::Btt* hfc 

nisia * hfct : v;i«fe*M*V <*)p£ fc r 

fafc«MH : r7fc'J* fcfb!§£J§a)«ft: (Ms p) V*<D 
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*rieffi^,3 -9k«^iftizts£;*ft. m<t®%mtm<t 
m &m k c ft * oMSiKi&i} * ti«N*ist jb fc *n r 

she* e v /mi 7*^f oM«iiz»ni * ft fctv ^*sst* 
ttiE* mjl <Dttis«fbsi«si*» £3*b««* 

KlZ«tyattb6SIS*£ft. 

«ie«ft®*JSa>Sfa:ajRra^jiws6W»63, ttiE* 
» a - ^©mEMxsajBT-d»»fa6.wi»-j: y*&i*c 

fc £«a k-T**»«fit$tt.*ffiA y 

«f imsc a - 0 t «3s*rizig£ 3 ft, wft®*p fc.«ft 
tti£* ev o>raaBiz«« * ft* va«a *« 

tf IE« fbD« S <D« f b®£ "frita tt. .*EtV7 €55 <*)>! 
WieWfb©*@<D«ft <M«0 fcKff (*p) to)tt 

(wisp- tp) fc, ttse«fM6J9o>«fb (Mst).-t» 

J? (tt) fcO>« (Mst • tt) ktf. 
(Msp • t p) S (Mst • t f) 

c a* jb 3 ] m<m &mt mtm mmtzn*><M3i\z& 
i^6ftfc**tt»fc*«r*^evMji/7*Tfc. 
ttiE* / W7** o)waii=»t« *ti-t v^*sa *« 
iars-»<D*«fc* 

SUA, 

r *«**7fafiB i=» l rem 7 r» y . 

«r te * e v / ^1/ 7* * izis 1 7 ie * v <jkm -h 

ttUfc<Dfc LT«rf*ftri>*Cfc^t5®fcr*«*U* 
ttnJU^y F- 

c»*ib. 4] iMtsBj-i ~ 3d)i^rft ^ideaioaRKff at 

CMMI5] ttStttft&JU'vv Ffc, 

ff^ssiti^ktttianftisainjRiSAv f k^wie«Sv 
iEsaax*<j>iEsa iz>s ->r |z#i*oJ8g k r 

^t««k. 



itS£tt&SE&tt*i=tttA *ftfctsi6£iii£3jas 

tMse*a«flcnasA v kwl 

m<t®*m k «<t^ fc© k eft & ogs i=»i* ftfc^w 

tifcSfc £1*TS* b*V/i;l7** fc. 

ttge^ev/^7*^<Dl*HWir«l»*ftfc-»o>M 

fc, 

*«u 

T MlSlffi 1 z w t Ttt* f7 X s fc y , 
ttIE*evMJl/7*^lzfci7*irv:*^(D^:fcfatf 
ttSE«**ti6iEEiz*i Lr»w rfc y. 

tt §E8f teU * e <J)tt IEBB f b© fti . tt SE ea SIE S5« 

^ cDttsEissi h7-^ iz« l Tt mm 

vtmvzt k t % asviE sa.n s. 

100 0 1 ] 

sss, sai^3fbj&5«ifl3ttass?.«fiLn*ssAv k» 

[00 023 

H DD (hard disc drive) ?li1Qb/i n c h (** 

fflfb^ft. *&te*jsasatt*<bd5s**ftrL^ c 

<DJ:d^JSiIEaMV^?2*rtt. «"-5ao)Wtt*IR0) 

^ s%« fit ##29 i z «t y ^ < t r * fis^. rnncn m « mm 
tft, aeu8fitn*AvH cmr^vH) ft^ie^ftr 
miz^sttWftistsniRSjnrfco) 
k tr. ^tfvM^7S*s%«fii:n»A'yK (svsm 

co 0.0 33 atfvjviTSMtttfrahwt csvbo 

tt. ^tt<kfc 1 JB«±0)«fblH3:*ft/S:*<tffl*Ji 

ceve) k, afbft5&teiz3EfbL5^aifb^teii (7 

U-W fc. f-ft6lz«4ftfc«Ji (^A'-ttS) k 
C oo 0 43 «E&Mft:fiWJRr*lzrciA iX^lzs 

fcttfMttMJW*tti='j<*< ca>r-iaiizj?tflar 

^fc«)lZ, 3V9EMRA.V FIZfeL^tt, lftfb&*®<D 

v %tto> iz^euia) < r ^> c k mm * ft 

Coo 053 *ev^Jb7«3tf«ffi3«*iHz*s 
t>Ttt. 4>r B lJia)K^^<^ ; S>k. tfVfffciUkM 

®ko)ao>SBaiatt<i:eiati5f*ffl (h inter) 
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[0006] 

C^&ifiS*LJ;3kTSIISi] Wi<D^3tt«5HO)fc 
;W7 ^ V h (DSifift k ^iiT^ C k Tfc 

(gi ant -nagne tores! stance element: GWIRi 
^) loek, f4Mttl=ttttSftfc--ttMtt1 O 
3, 103t IKK-MIOS, 1 Q5 k^.tt 

*♦ eamtsoois; nftifc.jtdiz'vy k©t*i= 

ES*ft, Kffl>B!T.«*tttl=»lft«I(fifc *ft*. 
COO 08] H34 IZKL^AV HifcUT, tva* 

ail. -*epcr*Lfc*3l=-M<D«B«io3,. 10 3 
o> hi Win** ^>**j. tv^tait iesafti^2oo 

1 o2ii,. jg)7j*L native. .aftsftsm: 

fcL^T^epP T-*.Ufc*td 'l=Eflfttft.2 O O (DSIZH L 

COO 09] C0)J;3fc«Jdn::*>l»rtt; tV**SS<& 
SKI? (Hcurrent) k H inter ( fcf k «ft^ k 

a)3im s%$> turn® traft ffl) fc e fei ttaisdi^aai 

# (Hstatio) 6STNT^f7fi*L»ttfiWtt*l&l=* 
T*Cfcl=fc*. J:oT. AvH0);W77Att. £k 
LTH inter, Hcurrent, Hstat ic(D 3 T>0)fiK#0)± S 

JSdbt $1*0)12 Hcurrent"? ft* "fc V**28SI~ 

[00 10] tV*^*#*0>S5S&H»*l>fc<D 
•y Kft>&** 

COO 11] @35lt «SXeV'lJl7S8«fc«fiLa 
fc, *0)WBI=a^6ftfc-««>*ft 1 -O 3a, 103 



COO 1 23 ©3 5|Z^ LfcA vKIIfcHTfc, tV* 

o-3b<DH*3Bft*. -3ft y. tVyMSGtt* S£SMM* 
2OO0>ffll=ttLTSffltt7Sfal=ffift ; 5u tLT. QM 

JVI=xyiMdti. Cft^o)*®!*, 1rV^«9RI=MU 
TWi:tt5J:5l=88*^TL^. *LT. smri 
^ 1 O2=6«isST*tfVJifl>«ft0B*d>*ftltt, HHI:: 

Coo. 13] cc>j:3£ttrflifci»Tl*, tV^i»: 

«fc 5^558*1? ft) H inters ^ H stat ic fc £55 T £fc 

Coo 14] LftvU EWI(H20.oa>MMD'k\ «* 

Coo 1 5] SJRS±tf*fcfc(DttSefc LT. r«A« 
tt«f»*JB9iS**<0KISIkt LT-*«ft, 

■naiAy. xa-oBttTft*. 

COO. 16] SBSi**«0)|&±<Dfc«). T«*5 

cftiz<ty, aisweiii^iitfcwwiflCttjasaSAy k 
isijcsamsgAvHft^sss^ftrL^* cne>tt, abs 

LOO 173 ttififflLfcJtdt tK*tf>^ew^U7 

COO 1 8] 2ts:5g^l*, d^i^SlSKDlS^ilZS^L^T^ 
*ft7=fcO)T&^ Tttt)^. f-CDg^li, SSST, 

a v ^ft sm*fc*Mes*£*a«fflttT * c 

klz»^ 
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[ od 1 93 

A 7 Ht. 1. mzm&B-o tasking 

mtmmmtmt&tem tzt\*<r>r&\ziSi\icD 

y tv\f <m^\zmm $t\tz*yzm%i £«ts t* 

W St 3 - 9 tt ; feSM£ fc 5* at**R 

**ieass3 -^<p^iews:ssrco^ig6«i?ct y* 

COO SO] 3t/=tt> *3HBfl)W»«J5tSa*3S^v ^ 
It . .a*. 3 - ? fc , « 3 - «Sv«J KtS o $ 

mitm^mtmit^mt z^omz^^ ntz 
#atsii fc-%*r*;ttfvrtjt7*?fc.- Mie^evM 
^ym^mmzmn^txt v * wr t mi a ? 5 - ** co 

i5*va*&<j>a**i&fcrtWiT*y; wiemftm* 

JP<J)afb (Msp) (tp) fc<J)« (Msp- tp) 

W2e«ft^&Jf(DB«ft (Mst) (tf) to 

« (Msf- tf) fcftK 
(Msp- t p) 3 (Mst • t t) 

coo 2 1 ] mzmitrnzmnmit (msp) tifcj? ( t 

p) t(D« (Msp - tp) fc, ffiieafb£itf3©Qafb ( m 

sf) fcW®(tt) k(J)« (Msf tf) tt>K 
(Msp- tp) S (Msf - tf) 

[oo 22] ztz \t. 3fc#e^ <r>mmm a ^ k 

tt, «ftm*ifi:*^feiSi: Cft&©fiBi::Stt6ftfc 

#attefc-»r*aev/^t7**fc. Mse^ev/s 
>t 7*^ omcisia * ftfc vj*«»fes«i8 r*- fco) 

<t7jfaii, wigfix^Wi^Eiz^urw^fTr^y. rate 

ten h7'^ Vtt-tifalZto LTWt? fcifift T t ttl^ 
COO 23] CCr. *»Wd)«U*S»»38fc LT 

C0024] CCT, *^<J)SJt U>SS)fe0)Jf££ t u 

t. mmimmm<r)mimzTZf*&m&*m<»&& 

ttseaS.3- 9lim^ftTU*£3*at3ttfR0)R 

coo2S] *ne«av3-ott, aa***?* 



ties* ti. m-zp-m^teti? vte^B- o 
t 5& y* *jie * tf v/t ^7* : F<j)*t!e«ft(u«/i omit 

m*i5fe\t>K m$<iZm**kttfa?Zte*ttfam\ZttL 

0)il*t ^65iWieiJ{^^®|-5PtLTtt^f7TR^C 

[0 0 2 6] ^f= v Wiefl»Sv3-^cJ)^i?lz<i;y. h? 
vO<®*tfl'ZTZ>Zt&$io\Z'mZ 

COO 27] ^fc. *«S5,mi3i:5»lM^^'> Rlfcl^T 
14, jK e V /tit 7*?^ izii^ * ft * t v ^«5B©il«6* 

Sftfc LT^.^flJIiS^l^ltK'fPJIwias^ft^aift^ 

coo.28] Mie^fcfvM^^^^^mefiKsus) 

coo2 9] »fbiii^®<j)K^ (t p) tfneffl 
it£z&m<n&m (<t) fccowtt^t P s t 1 ?&%z 
k*tMfcfc >ti**; 

[00 30] S3 5IZW^ LA=«£dtttt*<DflB3tfm5& 
H l=J5l> Tl*, «T» Lfc^ d 13^ LT H inte 
r tHstatici: Hcurr ent ft5^P floral lift ^/b^tr. 

^ ft6 S WttaSSUISir * C 1 1= <t -d t y-W r^* ^ 
0>Hfrtt«»Tl^ CftHHUT. afc»W0)«^«fiC 

«fbiu*^(Sit¥f : TT35 ; 5>^^iz, tyammmtfi* 

C O 0 3 1 ] t fr* 032 IZfrT ct 3 H inteter 
J; £F H stat ic li, *3EA J5»*l&l= 

ftiR^* ^0)S?lMtt'^*L^a)T. 56 

«T5^>. ?i^oT. /W T'^^ttC^^ OH inter Hs 
tat icT^ffi^ t yM*T* H i 

nter-HstatiCvt^^^dir/WT^^SIt^T^^ 
6**4» ±5ilLfcJ:.dl=**9!<D^ev^Jt7 
KtifemSUMiFttMst-- ttftiMsp- tpP^Ttr^ 

(J)fc^|Z, Hstatic0)5»^^l«^:*-e^/:fi»>fc. tV7 

*sw*i=j;ywft:afiSo)aE*iMwr*ct. 
^ • sss^wi^r * c fc <J) 3 ^a)5»m ^&m\z& rtz 

«>TJ5*. 

C0032]^|Z, Hstatictt, ^tfVM Jt7*^0)JK 
«feJ:tf««aJB<l)WJi*.4:t*ttl=MiiUTL^. ^ 
fc. «Yb^6Ji<Dtt«fiifc«ft®*eo)it«fii<l:y'J^ 

o)RJ9JUTiiasr*cfcizj:y, ±=eo)Msp- t P ^ 

Mst - ttttJ:l=T»^i:C»li. afb@^®a)fct«r3: 
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[0033] ztz. ttimwimte. tztxit. bfv® 

CCof eSafcfc^ffll^iS^lzl*, mit&&m\zc 

coo 34] 3^ is&iiifj r#fct>, 
coo 35] -^r, *»^<j>a^ies*^»att. ±ie 

coo 3 6] aauoaftsaKsaai** « 
*»fit»wRHAv Hfc. a&isaftXffcfcittEffauftffitti 

m*© fc mtm &w t cti 6 cm izs&i* e> a 

* Jg0)« f bH *Ma tf. ABSnIE MX fc »ta **. *tt 

i&iffiii» lt* w r y . wse v/i jk7»? iz$» 

iS&fttEaftX*<Dtt5EiEa h5. vSO)«**falzW LT 
C 0 O 3 7 ] 

COO 3 8] (3B1 0S»<DJBSD H1 1 It. *SS*|0>1S 
1 OW»(D«aiZ«*«««tt3&m3S'\v HO)«fi$^« 

C003S] S2tt. CflfrA,* H^IEaiSttkOWfoffi 

COO 40) Tttfr*, *5g^CD«^^^ Ktt* £tfi6 
0)±|Zfcl»T\ ^eV/^Jl/7if 1 fc-ttoaMRV-Jlt 
K3k6is a**r*7S«j>LrKB*ftTl>*u 5 

/=, .^evAju^** i<oP8i«i=tt*tt2, sftimis^ 
tin*** cn^fc£s«i^2 oofc<Dfieaiwtfj*, a 

■tsr&y. ^epMttisa«^2 oo(DBaft75fej^r* 

COO 4 1 ] StJ56tt. Miltf*. A I 2 O 3 * T I • C 
(T)U*vO) Pfetttt. C0)JtlS*61=A I 203^ 



Coo 4 2] «^-j|,K3£ttrtir*-#cD8atttt 

ffll=Kfi**u *SRttiztt««*tiri^. »^S'-Jl/ 

*fc-7 7>*^£. ^uiJ7i7-f h<Dcfc3£«»«tt 
* ti tr o)«as *tm <£ y a *♦ 

COO 43] at£V/W7*? 11*. fflittCoFe/ 
Cu/CoFe«SRR(OJ:$|:, tfVJf fctBBfcBft: 
£&@ fc£«@Lfz«i2£WT*, 5/=. *fc"V^Jl/7 

a, t i seii^ y»jdiaF*i*. 
C0044] *5e^ircttitf. aii=^UfcJ;3l=, ^ 
tf J17* ^ 1 0) e V© CDWft75fel p t ir V 

lz<C$J:3-l=KBd*iTL^* IE£IMf*2O0 

fcrtWIzSKAT^* £*|z. ^vJfa)«|ft^tfeQP til 

v ^aaa«*rs cww i rs^T-z^iz. tv^* 

[oo4 5] ^ioiz, *5€Mlz^4i«, 9fe^a)«)S±, 

u, Au. At, T i, T«tt^O>^«ttfsttK$IHU 

■^^Lr^ev^^t^i o«iajizfiea?t\^- 
»a>«k^-^H 3. 3<Dr B mizj;orp£<D£iBssa5 

too46i*jz. *M6^ffi<Da:s«izT)t^ritt^r 

[0O.471I3I1 *3WKffJ|Ztt^«S^fSIB:2fiaSSA. 

[00 4B3H4.tt ; . *2CD3CJBWT»y. «5U«tfC»l 
H«Ea«»fcfl)»iiflDd l &tt«)/t««««:E 

[0O:4 93 i3. a4|ZffJjr Lfc#aSKWlZfcl^T 

diz^ev^^^*^ i«ieaT^^fcizj;y, h 

O T |Z *5 1 7 ^ film 0)7^ (Si m dHUif, <D J: d S> 0)7^ 

itoiziEa*nfciEatt^2 oo«w^r*^kftiT»* 
jt 5 tti a a, ^ h <t y isa tf v h « £g < r * c t 

COO'SO] (SS 2 0)31)56 0>JB&> JJRIZ. 8^3-0^ 
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y ? v>mf£ j S:m&&}\z2k? mm\z 
trv, iesii^2ooiriesa*ti/=sesih5^0T t 

Ui^. HiPiTCDcfcdlZJfcjdii** 
rfcfr*. Al203-TiC/AI203 (7l^7 

tir) ±|Z, NiFe/l r Mn/N i Fefcff&fii* 

*na:r*fc.<D.?»y. WxHo. 3p mfi&tr^c*: 

[ O O 5 3 ] 3 - 9 7 (DflKffcTjfa!*, »tlfflr*? 7J6*> 
*«UrfcU; «*2 OO fcttfaT^TOJlzi*, bS^lS 

[00543 8313-97. 7 AiSl7^t\/=^ffifcB& 
*f7**ffi, r^tDt*Ss3-<? 7*£ig*ttmi:lft* 

V«*7tT 1 tfES**lTl*** aeV'Ub 

-wo)«gRa-o 7, 7 t^^ms^r 

•>75£*>Lr83s3-9 7 IZ3SA Lfcft*i«#l*. a 
ges3-97 k«3«a^T7ieV^^7** i \z&tp 
ti%. TVLfths «^3-9 7 fc^eVMj|/7#^1 t 
-r v 7 5 L T »J V7« <J>8l5tfs]» ^ffcrf L 

[00 55] CZT\ ^tfV/^7*^ 1 (DfilfblD^TJ 
fa P lifE&i* 2 O 0 0)ffi i: B»^t7l¥ L < 1*168 h77 

9TfcB*WT<rti*3izi):E£:hri^* ztz. *ev^ 

1 JItt-W<J)*ft3. 3£*>LT-t?V*^2iifti 

misstu at£vuir7*? 1 iz«tt**i*-fcv;**2s 
i mz *® t awi* t < tties h77^ fcw *f7 tz* 

facizss^tv** 

[0056] ©5|ri?JjfvU^:3-0^«Sv^^ NZfcU 
T l* v - fct <T>m$Z. 3 - d 7 % 7 OA iZjfcjtf 3** fcfil*. 

Twdiias:*n^. c^fc^izs^rBH^ifis h 

COO 57] BBSv3-0 7<D«SsS*tl^»T 



HE«WA<*fc!v/iji/73iHF i^tyK ^zttfr^ 

^OtfSlZ, aev<Jlr7*? 1 a)flBffclD*75faPl* 

aittffi k«^f7i¥ t <; i*iesa> => v o t wjctsisi 
i=®s:**iTi»*cfci&»*. ie^«^2oo<Dft^ffi^ 

1 l=«IS**i*-fcv;U53S i ttaitt£fifcB& s H7l¥L<l* 
^5niz<t^«^lise^«^2 0 oa)ft^BK^tzM tr 

Coosa] liisii, *g?^ffio)a-C7^fi85v^^ 
f:«itirR^ r#fcs, KS.3-9 7 0)±izai7^ 

© (Wft^^/i) 12HTCoFe, ^«t5© C^PbI 

Ji) i3Hrcu, ffift:©*® (evl) i^Hr 

C OF e; J5i$«t4®1 5ttTI r Mn, fSSif 1 6 

tooso] i7~n 5ii. jfeie^izfcL^rfflL^c 

C00 6 1] gJ7|Zff]jf>Ufc^eV/^JU7*'? 1 Btt. 
T*fiJgl 1 tUTa, SSSBttJil 5 t LT I rM 
n. «ft(ll*@1 4tUC.oF e. ^BKttif 1 3 t U 

LTTafti; z<r>m\z&m21r\tztb<»V$>%. 

Coo 62] HeiifiiJinLfc^ev/^l/^*^ 1 cli. 

T*fi® 1 1 tLTTa, «fb^*«1 SfcLTCoF 
e, *«tt«l3i:LrCu, »2«ftS*fg 1 4 Bi: 
UTCoFe, H17HTRU, 381 ffiftl]^® 1 4 
AttTCoFe. £3ffi«1£©1 5t IT I rMn. « 

COO 6 3] [5l9|Zffl^t/b^eV^)l7*^ 1 D|*. 
THim 1 1 kLTTa. £3S«t£Jgi 5HTI rM 

n , % 1 am:©*© 1 4 At urc o f e , iwtt 

TTRu, »2«ffcD*lg1 4Bt LTTCoFe, 

® 1 3 tUCu, 8ttte1&@1 2fc LrCoFe. « 

3|Jg1 6fc LTT aft)C<D)Plz«Ui^tifcfca)ra^ 
[OO 6 4] m 1 bizffjTfvt/r^ev/^JU^S^i e 
tt. Tiftif 1 1 fcUTa, Btitmi 8. «ft^*ig 1 

stucoFe, ^eati«i3ttrcu, saftD* 

SHHlCoFe, J53SBSttJg1 5 t L T I rM 
ru «aiJii 6 fc LTTafti. C CD)P|Z«@ ^t\/= 0) 
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coo 65] m 1 1 ufc^evMH7*^i f 

tt. Tifif 1 1 fc LTTa. »1»ftJi1 7 A. mit& 
d3® 1 2HTCoFe. ^ail© 13HTCU. 83 
itm^m 1 4 fc irCo Fe t 35 2|$fbJi1 7 B, &5$ 
«tSJ§1SfcLn rMn, «Sf l6klTTe/)i k 
u CD JP I z * n tz h <D V & 
Coo 66] ii 2|zWif>b/=^t:V/^U7* : f'1 Q. 
I*, T*1!!@1 1 fc LTT a, £3M13Ji1 5 fc LT I r 
Mru «fbH*@1 4 fc.LT'C o F e v *:*t*Sl3fc 

8, 1 6i: ITT at)K ccoJfi|i«IJi*^7=tco 

COO 6 7] 11 3|ZfrJif> Ufc^e-V/VU7*f 1- H 
tt,.T«i1 ItUTa. J53SlWttJS 1 5 fc tT I r 
Mn, 5S2KfUl 1 8 B^flNfblHfcJB 1 4 fc L^C.o F 
e, ^tttl© 1 3 fc ITCu, mit&tem 1 2 fc LTC 
oFe, SSl&fb/Sl 8 A, etUTafti, 
£ CO)PlZ«Jf * tlfcfc 0>TS5 

COO 68] d 1 4|Z&J;f, LUfe!VMil/7*Tfcffit> 
rttfc*. EHSllz* ItzW&^v H= 
fcL^Ttt. StS6C0±|Ztt^3-^ 7^fiJ|^^ ^<J) 
^iZte^g^ALT^fcT^^S^i ttoWf$$t\ 

COO 69] aevulr7*? 1 I \t. T*ti« 1 1 fc U 
TTa. £5*812® 1 5 k LT I r Win, Blfbl)*® 1 
4fcUCoFe, *«(tS@1 3HTCu, fcfb^te 

®i 2turcoFe. #«ft£Jii 3t urcu, aift 

[5)£Ji1 4fc LXCoF e, £3*8*1$® 1 5 fc LT I ' 
Mn, #18© 1 6 fc LTT a fci, CCDJPtZ«Jt * ft fct* 

«ftS*JSl 4 0M.AB**lbttiKfiP.PTA Lfc75fejT 

toy. tv^im tt*ei'cT*-Lfc*itti=ai*i& 

Coo. 7 o] B l.si=«intfc^ev/^l7* : f felBt* 
t* Mil* L/=«^^v HZ 

jg9^^tr^ev/wi/7#^i jtfi&i7*ttTi^ 

t O O 7 1 ] a tf V MJU7** 1 J l*v T«! 1 1 fc LT 
Te, £5§B«13Ji1 5fc.LT I rMn, fcfblS*® 1 4 
fc.LTCoFe. #«tS©1 3kUCu, ffifb^fc© 

12kLTCoFe, $g«J§9fc UTTJU^T". «fb£ 
2fc ITCoF e, ^NBS«4© 1 3 fc tTCu s ffi 
fbS*J§ 1 4 fc UT Co Fe, Jf 1 7fc LTR u, «fb 

iiSH.kircoFe. m*m&m 1 5 fc.ur i r 

Mn, fS&Jf 1 6 fc tTT a fti, CCOmirtt® £*l tzh 

coo 7 2] comrfizfcurtt, **tti*cnr6fiu§g 
z\t2A,vmm<r>mitmzm 1 4a>BKb;*(S]Pi*5i,>i= 

JEWfctt*. -&CD*ft<Dd*CD-75C«ffi2 
A|*-*rfc£cnlZ*i U ?-75CQ^&2B|tt§»@ 
glZ^^TlZ^aSSttTl*^ CtilZ^r, £ti77C0 



C 0 0 7 3] i16ll C(DSfW§«HBltt*3fflSr*fc 
^CD^^^rS^. (sliaiZ* L^«l^3i*H fc^y K 
COiliTl^SfcCOlMl^ft^^^A 1 ^^ dIZ. i1 
^vFlZ^ftl*, »CD3Effci::»T*a?TCE*2fiS0) 
2 6 V tTZCtftVZZ. tii?3CDfM»i$<tIA> 

Ettiz&ST^ifcairs** 

[0O7 4] JXi:. *^ffi3^0)^2CD^f*1«IZ7>UT 

ibeht*. m 1 7 i*, ^fie^co^2coA^t9Jii^ : 5 

iSJKI*2 OO CO±IZ=FjSi?t\ft:IES h7 '^Tfc^ 

T*T* *»2<J)B r ^Wa)fi85s^-v Htt. P^Ta)J:dlz 

COO 7 5] A I 20 3— T i C/A I 203ft> 

»D^^©tS (i^iir) CO_tlZ v NiFe/l rMn/ 
N i F ettJfK^^^^-WCOSB^^-C 7. 7A5^fiS 
c^tlTl*^ CCD«Ss3-^7. 71*. StSffifctt^fi 

fc ^^-^FcB^r^J: olz&^Jlzgeg^ftro*, 

^1^0, 3umkT^CkftiT5^ fi8S5,3-^7(Jj 
B8fb7^feltt1«lfflT^75^^fe<Dfc *ft. CCDcfcdttBKE 
«iSfcr^/=^I^^»^A5fifi^ftTt^* 
COO 7 6] «3s3-97 v 7 C0fal«^^ "^'^75^ 

ft^fc^ev/^U7* J F 1 izJtyJKjdi^ft^aiSv.loIK^ 

sgtJ5<j>£ffiiztt UTB&^ti fc « o izies *n n* 
^fr^si^? «y7ll£*ft:*:T*fccor& 

I'J. «Attt*JO. 05pmkT?>CkT§5. ffi 
^=t> ^7 50^Hfc Lrtt#*1S«*«65mL^tl. M 
ZitA t 20 3izj:HJJBjdiT*Cfcft»TS^. 
Coo 7 7] StSeco^ffifcBi^fT^^eB. st^X^ 
fc «Sv 3 - 0 7 4=" ^>«m fc Ift^ f =1 <E I Z li * 

vmji7** ■> ^ 1 tfie£«ttt2 o o co^iSiBBft^Rffs: 
s^ss^il L/=teSi::ie&ax*2 00 fctt^Ffiizw^g- 

V/Vlf7*T 1 li-«C0«Sv3-^7. 7 fcttSvtfliZlS 

^r^jt dizseis^ t\TL>^ iess«^2 oo6^ais% 
»^.3-^7 ^ii^r^ti : enco^ev/^i/7* : F 

1 % HZlS6>t\^ T^ti5, K5s3-^7fc^t:VM 

j i/ 7* ^ 1 \tm& *v v 7 5 u t 1 J v ^ « coal 

COO 7 8] CCT. ^bfW^l/7^ 1C0«fbIiI^75 
l*a* «^£B fc B&^f i > L < tesa h 3 O T fc Bft ^Ffi 

tt*i&ii:isa:*ti, fcSiMzs^fifc ^ftTi^» a 
fc, E?ntt«tfc65^eVMJl/7*T icofSiiifilzttt: 

v /Mb 7*^.i izmig^ft^lrv^^li. «^ffifcB& 
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¥ f i . I¥ L< liieS h 7 v O T fc B**f i tt* fe) I Z5ft 2 t\ 
too 7 9] *5&2<j)£tti?)a)=3- Hr 

3-C7 7<D«/9&> h5 ;;74I£&:ET*k^lZ. &V)T 
«'K<lKttb:v>l=eMJ&?»^ *<DIS»fc.LT". h 

[00 803 3*:. 7 0)«^*75ttft^Sft* 

wafcjaasjftcaevMjt:?** i^fc«s< cfctf*cs 

ttfflfcBIW* W.L < ttieS h 7 v 9T.fcBHMitf:*fii 
S£SSb7'i> 9fctt¥f7fc7*lailZsS{£ti5. ir 

v *^ssiz x i* w*i= *t l rmmm fc a y . 
ir va^ssffifcfciio Lr t>*M* v w 7^;fto>*«ifts« fc* 
*&lz. «ft.fC»W6^fc^tf-V^JU7* 

t*>j. 2tto%fm **** fc fc ti=iray -f*£* *v 

C Ob 8 1 3 0 18 l«t ttttMBfOSB 3."o>**WW1s« 

y, sea«^2 o oo-tiziesa **ifciesa h ^ ot e 

[00 82] Ttffifc, A I 203-T i C/A I 203*i 
&<C^4S (Gim-ttT) <0±l3v Ni Fe/I rMn/ 

7 7 a>i£$3a*fr 2 O O |Z&foT*ffilZfcl7*BU9l* h 7 
^C7ilBTw^3:r^t*CDr^y, 1W*I*0. 3ymt 

T*cfcft'r£*. mm-07 o)«fb75fejii»ifflr^ 
75ftttfc(»fc cco<t d^Baswistr^^^i^ 
»4*h»*M5« *tin»*. ffi35.a-^7 . 7tt-w^ 
g UT*>y> ies2«^2 ooirwisir^ffifflizttft^B 

tf)«*>.v75 fcflB^a-2 7, 7fctt. 3 

ev/i ib7*T 1 iz j; y jgjdi £t\ *«5.[si"» tfststsiz 
c p o 8 3 ] * 7 is I* *V *;> 7« : s*ft:*:r 

(DtfHfc Lrtt#«1Stttt#ffll^ tu Mx.l*A t 20 3 

iZcty^rfT^^k^r?^. «iSsa-97 oym&mt: 



tft^fi^cBiizi^, xeywi7m=f i tfieaaifc 

2 o o «P*BfS3Ea8fciI L^teElzfc^Tiltt 2 o o fc 
tt^f7lz«Sv3-07. 7 |z<£o"n*t J; ^izees 

S%3-97, 7 fcB&vtfjlZfglST^cfc dlZ. ^(DrtfiilZ 
ESdftTL*** iesi«^2 0 oft^«Sv=t"v^7 5^ 
^ UT«a3-<? 7|Z5SAL/cft^W^tt. BS5v3-^ 

3 - 0 7 fc ^ v A JU 7*? i 1**5.* ^ v 7 5 

t.0 0.8 4] ccr. ^-ev/wu7*?- 1 (nmmitmz 

756JP tt; ttfMB-fcmrE* L < h7'^Tfctt 
^fT^^IZSIS^tlTl^* ^tfVMJlr7*T 1 <l>ffi 

«iztt. lrv^3K ; &miST^/-=^<J)-«a)^ti2, 2 
fr&VZtM:^*. ^tfv^^7i izmjs^n^irv^ 

«^EfcB»^fiI¥ L < ttsesa h 7 vO fcBl^fi 
tt7^eBlZ5S*tl^. 

coo 853 ±vHL/=^i i e\Z7r,2tiZ>m&tem:stom2t 

f0 0.8 6]'atfc, 15117, fcc£tf(E)1 8|Zjr*tV^J; 
o^3-^7|Z^t:VM/l/7*^6i«^ti^^^7<J)«Ss 
«UD»lI^7R. £t&flElZift*Hifcttf*ffi CSREB) 

t»Ttt> 7-< ^ □ h5 vO 7P 7 t ^ JUfti|&±r 
[00 873 0 191*. **3 0)*^«lZtei*rJBL»* 
C fc ^ t: y Wl/ 7*^<D«J5li^ Wtf U fcWfBtR 

r^to^. -Hcofia^g-^ 7. 7 0)r a iiz 

t^?>* ^liV/Vt7**1 tt. TM!)tl ifcUTTa, 
«fh^*Jf1 2fc UTCoF e. #«ttf 13fcL.TC 
u. B8fb(U^Ji1 4fcUrCoF e, S3S6«t*©1 5fc 
LT I rMn, ffiftU*® 1 4 fc LTCoF e. ^fft$ 
f 13kUCu, B!t^*Jf1 2fcLTCoFe. f» 
gglgl 6fc LTT aftif-(DlPIZ«Jg*^Tl^» *£|Z 

t<D±<3Jiz$g«Ji9^ uraas%3-o 7ftijKsfi*ttT 
[oo883 mzo\t. &&3a>&tem\z&i*Tmi>z> 
ffim&mv&z. r^t>%. co>^tfv/^i/7^ : f : tt. 

TittJfl 1 fctTTa, mit&temi 2fc UCoF 

1 3 fc tT Cu. flBftHJSJi 1 ^ tlTC 

0 Fe, ©1 7 fc LfR u. BtttHteff 1 4 fc UTCo 
Fe. 55$«11Ji 1 5 fc I rMn. lft*3Jf9fcl,r 

S5««Ji1 5fc LT I rMn, ttftE£@ 

1 4fc UCoFe. *«tt©1 3fc LTCu, 8Ufc£ 
fiSl2kUCoFe, f*3|g 1 6 fc LrT a^. C 

<DJfitz«JiL/z<Srf£1tT** 
[oo 893 CCr. l^lDlz^L/:J:5lz, ^o)Jge 
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coo 90] &|z, *%mmm<!>&4 <»&ftM\z^i*r 
IfMpiB^? H WTWlftttW** WEI 

3 O. 3 O ftTl^* 

COO Q1] a-e>/ulr7*?i o>ife&Wl=tt. 

* v t. «s «»st *fc i = - ■ » a* ft 2 < ? afe w & 

2 7 v 7<piHWW2J:>Jfca<^*J:31=WJtf*tiTL* 
- 77 IZSSft co^r^tiv/^^i 
Coo 923 ?rZT\ M*M0>J:3f=; MMUBW 

izmw* tfi^c>mnim nii»^ .rati *>;ti*iz* * < 

COO 93] )fc|Z, ■ *gMJKIiSa)*50)A^«II-3L»T 
tttBflT** ©2 2 (a) tt, 2jE§e^aB<D55 5<DA^W 

izfs^^stfeaims^ * h «*T»«ii*ir«^ 

MBCk Sin Lttl^eiltt^llWfilT^WlPijBd^Wft 
7, 7tt-W*ttU ttwrwi&y^flii:*^*^^^ 
OS * 6 M X (OSE 38 f£ I :> Jfbil L frlfcg 1 Z« teffi kWfft 

a*<£3lzig^R9S:f>Lrgm***Tu*. * 

O^gftl^iotvrLv^ 

[OO 9 4] 3£VMir7*? 1 (D^&PMIwtt. 

^^35^misr^/=^o)^«2. 2imij&tiT.iv*, 

B8S?.a-0 7, 7 0)TIZ|*, il^©3 2. 3 2fti 
IHEl^4lTl^« C<WKWe|=. ^<T>ct3lZ«3S l 



3 - 7 7 7 ev/Ulr7*¥ 1 V^T 7 >n 7 

COO 95] (S53(J)SeB6(J)fi$SfeJ }fc|Z, *3gEW(j)3$3 
(D^fcO^UZ^TltfETSu sfcSgSerar&li. *k!V 

COO 96] 11231*, *fc:V/UI/7*^fc«SK3-7 

^^co^^^ t^CDT 7 ~- ;l,;£& am fc7 Q y 

tt*)*5, (SHU (a) I*. «»lZ7ZL-Jl/iSJS7\ fclttlZ 
S&fg^BKI^H^U^^lSirfc** a . (SIS 
(b) I*. ;PZ;-JbB=fa>;£jg7a7 7'-Ml : £3*T75 7 

<fc*fa) kHT^ 3*:. 123 (b) iZfcl^tf 
Aitt, SffiTyoke fcTb-sv jz^l^ ^7t:V/S)l7* 

coo 97] zzz\ JUT<DflD<^Bft=e^^s:sr^ 

Tb-sv : ^evM^7?fe : fa)asfbIil^ea)^fS^ 

Tb-yoke : aS^3-^^«rfT^^W<D7n^^ 
Hua-vok«: «§K 3 - 2 £«lfiST *^<DSfflS*lfi^ 

Tsv : *t£ VMjU7*Tcoamiil*Jia)yz:-Jl/ 
iSS 

B^izensor^a^sijs 

Tyoke : 3 - 7 0)7* ~ - JtiS/g 

Hyoke : 3 - 725^0)7' Zl- ^^CD^SS® 

Hua-sv(Tyoke) : Tyoke iZfc I^^5»7 bf yj S)17 1 

Hk : 3-7SWQ»;*1£Ba* 

coo 98] B-omt&imvim^v p-cit. m& 

3-7 ^««6 TS2W*f*}lZ8IE ^fifeT^C fclZJ: 

^r^/^ji7/N7^vy-r ^ (bhn) ^«i*'jr^ct 
ft>sems^^aiT^^ BHNit 3- 7^tti*j \zm 

tt, JSiJO^at LT3-7^rt!zJ^fiJI?n^«IE^3 

- omt o>± $ z t xm ^ T+^iz-]> * < r ^ c t iz j- 

y, ttv^tioaiEiliftO^lfitt^^lzr^Ci: 

r b h Nft^8^iz;s^ Lfcttfg^f* yair^i£^5& 

3-725tt»*iiz^j5ii^ti^a(E^ifflftr 
titt, ^n?^o)«iEis^iz^^@t;»'j>^eo)fctt 
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[0099) fcES'lfciOS?** 1 * sot. teBMSftK^ 

Co ioo] £&i=#jo);fr;£k LT. 02 3 ( b) izw 

RAF M fc3S«t£tt(K F M <J)SI (DSJ^fS^^^T S 

e^iz^*^ Ws%3-?izt* r-^i^ttm^^ttJ & 

^ B8Sv,3-C7 6im«HEs ^»»'J**EW>3S 

[0101] r-*6itt«ft*.*iaLi 1*. 

[0t02)i23 (b) IZfl]^Ufc<fc3fc«Ji«$S<D 

3 - 0 &tm r 1 za a a a. c fc 1* a - 0 

|Zf*fctfl:t*l4tt*ttl*. 

[Ol03]«toT. a^V/tllr?** 1-MMbMJH 
fl>S5iWIW0>»14fc LT. «3K3-9d)7::-Ar»* 
IZ fclir 3 tt£!MB*WI €«*T 5» C fc ft5 

tO 1 04] 023 (a) t ( b) fclZ* Lfc«fc5lZ, 

flfc. 35iaLrfc*l>tt#iif3IZ, 
Tb-sv>Tyoke§ Tb-yoke 

H ua- syCJy oke) ; > H yoke > H k 

fc ^^2WSI»Hyoke $BKa'$lttt.-7MCQlftD-L 
ttfiSfe. &£cpT;7 —~ ZZr. TyokettlfS' 

ftiZliTb-vokeJU±diJT^ U»tf. f O ifi* ©>£& T 6 

tat*. 

[0 1 0 5] B^r. C0>t6o. Tb-sv>Tb-yoke 



SB.fl)7Qv*Vfat8i: LTI4. 7--Jb«SaiZ 

seBBr*fc«)i=!i2 orjajtra*ckJWff« ix, 5 

o*cJU±rfcftl4£6lz&?a Lt»* 
[0 10 6] «ftS*Jit g-Wttkfl)7Py*V^ 

r«4l«. ffi*Sffi-ffldi0)J5JMIttttlKi:T* 
*6|Ztt, tti?>o)S5li«ltt*IR0)Rfflza«iJ^* 

fflr^^fc^^ekd^?^ 

[0 107] -«6tj|Z, K3a*ttR<J)R£*P«nr*|Z 

r.. ! |si-iftj«©Rni«tt^iK*fflt»**di=tt," a-c? 

fiJMttfcRfcJBUSCfctfSg* U>- 

izatt^ajdiofiSwtt^iK^fflt^^dtt- «*«a 

V^Jlr 7**l=Ml»% ft*J53Mm*K fc LT.tt. F e 
M n □ I rMn^£. PtMn£&. C r M n a 

N i 0££. C r A I CoP t Nlnftl R 

hMn£r£. Ru Mn£attif&>fctt*»*t3*Rfc3! 
MIMT <o tf>SJ53S8i«frR €fflt^Zk 7 

a 

ji7*^o)«fta«Jio)«»is6«a<DMMiaAiaaT 

a-O2PWO)7 7 Z>-Jl/«(Depfc0fl8^tt. 

3 -C7»*izjBi*n^3i«Ktt*iaF Md>amwi 
(Hk) j:yt*»«i:<Tit«6<iL'. ct\ii, a- 

Wt 0>T - - Jl/I*T b-y oke JU-t Tfl d fc«&IZ, 

0) C k 14 J53$at4»R A F M ^ffi^ 3 - 0 ^ffl 
^ail^Hua-svO>XJg^t$l4. 123 (a) |ZjrLfc<t 
[O 1 09] Hua-sv^iSamtt^luJ-til^Az^lZli, 

fi3san^R0)isfttt<Dfei±. r«^^fgftsei&i4c>fei 
tt. ■xev/tiif7»^fl«i'»«iii=ist»Ti**-Bi8iMa 

9lZffl^tr=ct5lz, »iO)«(t$© (5B1 (DH*©) i: 

3S29«ttJf csb 2 owe) fc^n^izmatn^et 

[0 1 1:0] JXIZ, «WJKB0>A*«l = "3L>raWT 

[oi ii] *#g^«i4, aTiaaaiT*^iivMju7 
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7 - - Jl/«2«iLfc. 

[0 1 12] aa\ LTIi. WT(J) 

S V 1 : f a5/ Ru t /Cu 1 /C oFe 1 . 5 /Cu 2/C oFe 2/R uO. 9/C oFe 2/ 
I rh*10/Ta5 ( n m) 

SV2 : Ta5/NiFe1/CoFe1/Cu2/CoFe2/Pthfc30/Ta5 (n 
rn) 

m&3~9 tlrll NIFe/l r Mn ( 5 n m) / 

n i f e ^mm^m^mi^ 

[0 113] SV1 |:fcl^53$«WK C I rMnl 
3-^0)S3Sait*^^ (I rMn5nm) 

27 0*C- lOkOe 

S V 1 : 7. 6 596 

S V 2 : 6 . 5 4 96 

[0 1 1 7] JlIP.0) cfc?lZ, S V 1 tSV 2(Dl\rtlC 

lis* ttrtl=f|»*^Tlvfc» U±A*M**tfTK9! 
LfcJtdlZ. *Uf$te&.\zj;1\\t* a£V/W7**fc 

Co 1 18] ±iZ3-0&tt*3-01&K\Z?7t h UV 
^7 3 7 -f^^^mtNTiaXL/zf^ SKEM (Scanning 
Kerr Effect Microscopy) I * T 0>fi* 

MS i: ^ it 6 4i S«E 1*>S JS J: 82 I* ttlS * ftfc ft 

cpi 19] 't%\z±&toa r 9iwi&-*va&i>>v\' 

aavF^-asirJ^J. fca>atofcM.t,fcia»L a- 
o ssfc «ttf* e v rtfoyn* v^ho v y 

[0120] a- 9*£<j>m&mmM&w><\'y k t tr 

II, ©24 2 6 |Z3* Ltzt*<J>b&tf>DtlZ>. 1UT 

[oi2i] ztx^<r>^-o^m^tm§m^y hz 
y^r* cbhn) iittii(oaisiT , »^ wssa-?^* 



3 ft:. NiFe(D^M^ttft5 0eT^^^ 
[0 114] s V2lzfcl7*£3S8*1*ttf£ (P t 

Mn1 5nm) 0>7 P v * V^sS« fcS&ISS li, 

f-ft^tX 3 5 0*C V BOOOeT$^:. 
[Ol 15] Ct\^a)2HW5ffll^^7 H^SB^T 

r, ^--ii/L^z. ai\ 2 7 otri o^Pei-^iz 

1 OKOe<J)«^^PJiaLr7Z-llU *iz, 2 20 
TT5B3fSH$iL#d>£>2 OOO e <T>m^ t PT' T- - )\, 
U f-CD^ttP^r^SlL/z* ZZT\ SVUSV2 

OOe, 3 0.0Oe^^^ 

[ 0 1 16] Z<T>T-- llffiik?* t'V^/b7*^(DM 

r css&fStfL) »b««nu ^iz7f>r$s*^f#/=» 

2 20t- 2 O OO e 
5B96I • PIeT" 

7. 64% 

6. 5696 

[0122] L6 J U * ev^U^ffe^Mfittb®*®!" 

^-o v>m&&i>mw \z Lxm& zazv 1 u 

fclzslSifctf** 

[01 2 3] ^(DllSilz^Lrtt. *H^agO)«^lz 

fc, Ttf L^^Jr^W t f^J- CD^IZ life]- (D^^M 

[Ol 8 3].B24 0)«R^v Klzfci^Tli, /v^g 
-97Bfc, 7PVh;a-C77 Afc. ^ t: V/^Jl/^lfeT 
1 Ai^6tjlZt>«^lZt>^$ff?^TL^- 

ft5Sl7e»^ ff^«^6iU V?l*lZ«*SSr5J:dtZ£ft 

ri^* ttfe; ^tiy^ji/7tT 1 (DirrBizfci^rtt, 

ts Y-LB-07 c\tihM\zm& U 8(^^^75i:fl) 

[01 2 6] a/z, ^(D7avha-^7 

A, /WO 3-^7 BfcJ:Lf/t; hZxa-C? 7 CIZ1 75fel 

fctt^isiz^^^n^ 

to i 27] *^ffjiz*5L^rwtv xeyviymr 1 

IZ. 7PVha-^7 A6i^l7^HTL>^. '&->T. 88 

Ss^^ K^sa^fis^r^fc^izi*. ceo r^ss^j 
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^Btrarso f=<&iz. 1 <r>&itmmm 

[0128J Ifc, a-92M*fc U7\ §e$3*I*20 0 

[0129] i/b, aevvV?** 1 

(D^JCDA^W^^r^tAffi^ISlr*^^, 0 24|Z£L*r 

laJPt AttStTl^* "7 Q>h 3-9 7 Afc;W9a 
-97 7ev/SJt/7* : Fl fcl*B£%6*MZf§^;*tir 

CO 13 1] H0)3?P vha-9 7 

Ax Mv93-97 Bfc<£tftf\h^a-9 7C1Z1 Ifta 

a* 5,* 4- * n *te * ttiiti &Mttm i z* f i 
coi 323 i5i26ii *xwo>tf&&BtRM£A? k 

rtt, 2 7(D7QV ha-9 7 A 1, 7A2fc/V^93 
-97 Bk/pttietl^tfV^^^^I A. 1B|Z<* 

y«M*l=ia**iu U V952a)«^®&£JgrtiLT^ 
2"?d)7ev All/7*?1A, i Blzj^JStaifcf* 

s i eizra urw^Lfc^diz, awD*«*T* 

C0133j«fc, h7^9tBTw^7Q>h 3-9 7 

ai, 7 A2 0)K)?T:tts:r^(J)7, s$>rm*iesa h 
7^9izwjcrs^, r^fc*. js^ffisiesfti^izffl 

[01343 (3R4 0)30*0)^30 3XIZ. *3glE<J)5&4 

o>w«o>H85i:L:r. K^rsam^^^ Kizfcu^^ 



iz fct^BSSs a - 9 1 * ev^ rtr?** <r>mwku 

[0 1 363 <ltl*O)0IZfcU7\ imevM)i/7* 
^ 3 oit^tf V/^l7# : F0)m^tfe®a)«IE : S^ 
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